Case 2: A 76-year-old male was admitted with left thalamic hemorrhage ( ). He developed serious right hemiparesis and admitted to our hospital. On admission he was hypertensive and received nimodipine continuously (total amounts: 4,243 mg). About two weeks later, he manifested abdominal distension and radiograph revealed an Summary Paralytic ileus is one of the most important systemic complications associated with intracranial diseases such as subarachnoid hemorrhage (SAH), intracerebral hemorrhage (ICH), cerebral infarction (CI) and cerebral contusion (CC). A patient who suffers from intracranial diseases including cerebrovascular strokes has a tendedncy to be complicated by a paralytic ileus. 21)22) In this paper, we present 15 cases with intracranial diseases who suffered from paralytic ileus. Indeed, various factors such as a previous history of an abdominal operation, sepsis, trauma, and drugs may contribute to the mechanism of this complication. On the other hand, nimodipine, a kind of calcium antagonist is an effective hypotensive agent without decreasing the cerebral blood flow. But an administration of this agent sometimes causes a paralytic ileus. 1)2) Nimodipine were administered for all the patients of our 15 cases with hypertension. It was suggested that an administration of nimodipine was the most significant factor of the paralytic ileus of our patients. Three patients died of paralytic ileus despite the intensive conservative treatments described as below. So we must pay attention to this unexpected complication when we use this agent for those with intracranial diseases. Key words: paralytic ileus intracranial organic diseases nimodipine hypertension Surg Cereb Stroke (Jpn) 29
Fifteen consecutive patients with intracranial diseases who were admitted to our neurosurgical department of our institute between April 1998 and May 2000 were complicated by paralytic ileus. Their ages ranged between 44 and 89 (mean 73). They were 7 males and 8 females. Their intracranial diseases were SAH: 2, ICH: 5, CI: 6, CC: 2.
All the presented patients were hypertensive on admission and nimodipine was administered intermittently for some one and injected continuously for the other. The total amounts of nimodipine administered to each patients were variable ( ).
Of our 15 series only one patient (Case 11) had underwent an abdominal operation for his acute appendicitis about 30 years ago. Other patients had not previous histories of an abdominal operation including ventriculo-peritoneal shunt.
Only one patient manifested herniation signs due to massive intracerebral hematoma and underwent an emergency operation (Case 14).
None of them underwent an open direct surgery for paralytic ileus. Conservative treatments such as glycerin enema, hyper alimentation, medication of pantothenate were performed. In spite of these various conservative treatments three patients died of this complication. Other complications except for paralytic ileus were variable demonstrated as . Abnormal data of electrolytes were observed in 5 cases. (Hypernatremia: 2, hyponatremia: 2, hypokalemia: 1) accumulation of colon gas ( ). Conservative treatments including glycerin enema, hyper alimentation, and administration of pantothenate were performed. The symptoms of paralytic ileus continued about for ten days and disappeared. He was discharged with moderate disability.
Case 14: A 44-year-old male was admitted with consciousness disturbance and decerebrate postures. Computed tomography (CT) revealed a massive intracerebral hemorrhage in his right occipital lobe and an ipsilateral subdural hematoma. Although emergency operation was performed, he manifested persistent vegetated state. Then he received nimodipine for his hypertension continuously (4,236 mg). About ten days later, he suffered from paralytic ileus ( ). Conservative treatments lead to the resolution of his ileus.
Case 15: A 79-year-old male was collided by a car while he was riding a motorbike and was transferred to our institute by ambulance. His neurological symptoms were Japan coma scale (JCS) 30 with no herniation signs. CT demonstrated a cerebral contusion and traumatic SAH mainly in his right frontotemporal lobe ( ). This patient received nimodipine (2,236 mg) continuously and suffered from not only paralytic ileus but also other complications such as respiratory disturbance due to pneumonia, acute renal failure and hypernatremia. Ten days later from admission, he died of paralytic ileus despite various conservative treatments.
Paralytic ileus is a significant complication of intracranial diseases including cerebrovascular strokes but is unfamiliar with us in general. l4) Common causes of paralytic ileus are various and are a previous history of an abdominal operation, sepsis, myocardial infarction, basal pneumonia, rib fractures and Table 1 Amounts; Total amounts of nimodipine administered for the patient, ARF; acute renal failure, Cons; consciousness level on admission, CC; cerebral contusion, CI; cerebral infarction, GE; glycerin enema, GR; good recovery, HT; hypertension, HypoK; hypokalemia, hyperNa; hypernatremia, hypoNa; hyponatremia, ICH; intracerebral hemorrhage, IVH; hyperalimentation, JCS; Japan coma scale, Jpn; Japanese with English abstract, Liver disturb.; Liver function disturbance, Methods; methods of administration of nimodipine for the patient, MD; moderately disabled, MOF; multiple organic failures, OP; operation, Panto. pantothenate, Prev. hist.; previous history, Resp. disturbs.; respiratory disturbance, SAH; subarachnoid hemorrhage, SD; severely disabled, UTI; urinary tract infection, VS; persistent vegetated state intraperitoneal inflammation including acute appendicitis, cholecystitis. Administering some kinds of drugs such as heroin, probanthine, antacids, anticoagulants and hexamethonium derivatives sometimes causes this disease. 7)20) Nimodipine, a kind of calcium antagonist is one of them. Now we are intended to present the factors of paralytic ileus associated with our patients.
A previous history of an abdominal operation may be strongly related to this complication. 9) But only one patient (Case 11) of our series underwent an abdominal operation for his acute appendicitis about 30 years ago. A patient who suffers from intracranial diseases including cerebrovascular strokes has a tendedncy to be complicated by a paralytic ileus. 21) Only a few reports described this mechanism in detail. 3)5) In the case of SAH, the mechanism of paralytic ileus mainly depends on both lifting the sympathetic dilative stimulation and blocking the parasympathetic contractile one of the intestine. 7)20)21)25) However, only one patient (Case 1) suffered from SAH among the presented 15 cases with intracranial organic diseases. It is possible that serious damage to the hypothalamus by a massive intracerebral hemorrhage induces paralytic ileus mediated with autonomic nervous system. 16) However, none of the presented cases except for one (No. 14) was in such critical state.
Ages of the patients may be related to this complication. Patients of our series are relatively elderly. Their ages ranged between 44 and 89 (mean 73). The functions of their gastro-intestines were considered to be poor and it might contribute to causing their paralytic ileus. Anyway, these various factors including abnormal data of the electrolytes probably contribute to this mechanism relating mutually in addition to the poor general conditions of the patients. 24) Generally speaking, it is very important for us to control the blood pressure of the patients suffering from strokes in normal range. All of the presented cases had the previous histories of essential hypertension and received administrations of nimodipine on admission. Nimodipine is an effective hypotensive agent without decreasing the cerebral blood flow and now widely used for treatment and prevention of cerebrovascular spasm. 2)8)12)17)18)21)20) 24) In some reports, it may favorably influence outcome in patients with traumatic SAH. 8)12)15)23) However, this agent inhibits smooth muscle contraction not only in cerebral vessels but also in gastro-intestine. 4-7)10-15)17)19-22)25) Although we could not detect the statistical relationships between the amounts of nimodipine administered to our patients and the degrees of paralytic ileus of them, all the patients presented in this paper underwent administrations of this agents. So it is strongly suggested that an administration of nimodipine caused paralytic ileus.
Three cases of our series were lost for this unexpected complication despite the intensive conservative treatments. 1) Therefore the possibility of paralytic ileus must be kept in mind when dealing with the patients who suffered from intracranial organic diseases especially in infusing nimodipine. 
